Control of hemoglobin synthesis in erythroid differentiating K562 cells. II. Studies of iron mobilization in erythroid cells by high-performance liquid chromatography-electrochemical detection.
We have demonstrated that iron controls hemoglobin (Hb) synthesis in erythroid differentiating K562 cells by enhancing the activity of a key enzyme of the Hb synthesis, delta-aminolevulinate synthase (ALAS). In the present study, we studied iron mobilization and the role of iron in erythroid differentiating cells by measuring the level of iron by means of high-performance liquid chromatography using electrochemical detection (HPLC-ED). After treatment of K562 cells with sodium butyrate, the expression of transferrin receptor (TfR) increased initially, followed by an increase in the levels of both total iron and Hb as well as the ALAS activity. However, no increase could be found in the levels of non-heme iron, low-molecular-mass iron (LMMFe) and ferritin. Addition of diferric transferrin (FeTf) enhanced both delta-aminolevulinic acid (ALA) and Hb synthesis. In contrast, addition of hemin elevated the levels of all iron species as well as the Hb synthesis but reduced the TfR expression and ALA contents in both butyrate treated and untreated cells. These results suggest that Hb synthesis is controlled by TfR expression, and that the ALA synthesis is suppressed by iron released from heme and/or Hb due to lowered expression of TfR.